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Background
In the late winter and early spring of 1999,
the Program on Agricultural Technology Studies
(PATS)2 surveyed over 1,600 of Wisconsin’s dairy
farmers.  Because the sample was large, was drawn
randomly from the Wisconsin Dairy Producers List,
and yielded a relatively high response rate (50
percent), the results provide a scientifically reliable
snapshot of the Wisconsin dairy farming sector as of
the spring of 1999.
This report provides an overview of the
initial findings of the overall study. The emphasis of
this report is on the characteristics of the Wisconsin
dairy farming sector, and on the characteristics of the
operators and their families. We pay particular
attention to Wisconsin dairy farmers’ use of a wide
range of dairy and crop production technologies or
practices.  In this survey, we also included questions
about several emerging technologies, like genetically
engineered crops and “information technologies”
(such as use of computers and the internet, and
precision farming).
This report summarizes the results for all
dairy farms in the sample (usually on the far right
hand side of each table).  Because dairy farms in
Wisconsin are quite diverse, we also disaggregate the
results for dairy herds of different size. The tables
below report the characteristics of farms in five herd
size categories:  1-24 cows, 25 to 49 cows, 50 to 99
cows, 100 to 199 cows, and 200 or more cows.  In
each case, herd size measures include both milking
cows and dry cows.  More detailed reports and in-
depth analyses of specific issues based on the survey
will become available over the coming months.
Size of Dairy Operations
The results in Figure 1 and Table 1 demon-
strate three things about Wisconsin dairy farms.
First, most dairy farms in our Wisconsin dairy farm
study could be considered moderate-scale, family-
operated farming businesses.  Nearly 75 percent of
the farms in our sample reported milking between 25
and 99 cows in 1999.  These medium-sized dairy
farms with 25 to 99 cows accounted for 53.9 percent
of the cows and for 50.7 percent of the milk sold by
farms in the sample.  Another 13 percent of the farms
in the sample had 100 to 199 cows, and 3.6 percent
of the sample had 200 or more cows.  The farms with
200 or more cows were responsible for 22 percent of
the cows and just over 25 percent of the milk pro-
duced by farms in the sample.
Second, however, there is tremendous
diversity in the Wisconsin dairy farm sector.  Nearly
10 percent of the farms in our sample are very small
by modern standards (with less than 25 milk cows),
while at the same time there is a small but rapidly
growing number of very large dairy operations (those
with 200 or more cows).
Third, the results in Figure 1 show that these
very large dairy farms in Wisconsin produce a sizable
share of Wisconsin’s milk.  It is worth noting,
however, that these very large farms are somewhat
more prevalent in our sample than they are in the
state as a whole, and that very small farms are
underrepresented in our sample.  This is probably
due mainly to the fact that persons with more educa-
tion and higher income are more likely to respond to
sample surveys than are less well-educated persons
with lower incomes (Dillman, 1978).  Table 1 shows,
for example, that the percent of farms with herds of
200 cows or more in our sample exceeds the estimate
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Service (1999) for 1998.3  In the remainder of the
report it is worthwhile to bear in mind that very small
dairy farms are underrepresented and very large dairy
farms are somewhat overrepresented in our sample
compared to the distribution of dairy farm sizes in
the State as a whole.
Table 1 also shows that most Wisconsin
dairy farms operate over 4 acres of farmland per cow
in the milking herd.  This contrasts with the situation
in the U.S. south and west where very large herds are
raised on farms with relatively little farmland.  Not
surprisingly, dairy herd size is very strongly associ-
ated with the number of acres of land operated.
Farms with 24 or fewer cows averaged about 136
acres per farm, while farms with 200 or more cows
operated over 1,200 acres per farm, on average.  The
operators of smaller dairy farms tend to own most or
all of their land.  By contrast, the operators of very
large dairy farms were especially likely to rent
farmland.  The operators of very large dairy farms—
those with 200 or more cows—averaged owning
about 592 acres, while renting on average about 622
acres.
Dairy Farm Operator and Household Character-
istics
Table 2 reports the data from our study on a
number of indicators of the characteristics of dairy
farm operators and their families.  The average age of
farmers in the sample was 46.8 years.  Operators of
the smallest dairy farms tended to be somewhat older
(52.8 years old), while operators of farms with 50 to
99 cows were the youngest on average (45.3 years).
These data suggest that a large share of the operators
of very small dairy farms are at or approaching
retirement age.  On the other hand, Wisconsin’s
young dairy farmers, and those dairy farmers who
entered most recently, tend to have medium-sized
herds.
The data in Table 2 show that the vast
majority of Wisconsin dairy farmers grew up on
farms and became involved in dairy farming at an
early age.  On average, the dairy farmers in the
sample first became involved in dairy farming when
they were about 23 years of age, and were about 27
years old when they took over the farm they are
currently operating.  But it is not necessarily the case
that Wisconsin dairy farmers have taken over their
traditional family farm.  A little less than two-thirds
of the dairy operators in the sample are farming land
that was previously owned by the their parents or the
parents of their spouses.4
In Table 2 we include information on the role
that farm and off-farm income plays in Wisconsin’s
dairy farm households.  Off-farm work clearly plays
a major role on Wisconsin dairy farms.  About 15
percent of dairy farm operators and 41 percent of the
spouses of operators reported having a regular off-
farm job during 1998.  For nearly half of the dairy
farm households in our sample, either the operator,
the operator’s spouse, or both partners held down a
regular off-farm job in 1998.  Operators of small
dairy farms were particularly likely (23.9 percent) to
have a regular off-farm job—in fact, none of the
operators of farms with herds of 200 or larger in our
sample reported having a regular off-farm job in
1998.
The data in Table 2 on off-farm employment
parallel the results in that table on sources of total
family income.  Nearly half of dairy farm households
in the sample derived all of the family income from
farming, but the percent doing so varied a great deal
by herd size.  About 42 percent of households with
the smallest herds received all of their income from
farming, compared to about 68 percent of households
on farms with herds of 200 or more cows.  Our data
show that the smaller the herd size, the more likely it
is that a sizable share of the household’s income
comes from off-farm sources.
In our 1999 Dairy Farm Poll we asked the
respondents two questions about how they feel about
their quality of life.  The results in Table 2 show
somewhat contradictory results.  On one hand, most
the respondents said that they were “very” or “some-
what” satisfied with their quality of life, and there is
little variation in perceptions of quality of life by
herd size.  At the same time, we found that the scale
of dairy farming was related to feelings about
whether the quality of life had become “much” or
“somewhat” better over the past five years; about 31
percent of respondents from farms with small herds
reported that their quality of life had become better,
compared to over 62 percent of respondents with
herds of 200 or more cows.
We also asked respondents about their plans
to continue in or exit from dairying.  The data in
Table 2 show that the size of dairy herd is associated
with how long the household plans to remain in
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herds with 24 or fewer cows reported that they have
already left farming or will leave within a year,
compared to 3.4 of operators of farms with 200 or
more cows.  These reported intentions to stay in or
leave farming are not, however, simple reflections of
the economics of dairy farming. Data reported earlier
in Table 2 showed that the operators of small dairy
farms are older than Wisconsin farm operators as a
whole, and thus it is not surprising that a larger share
of them are planning to leave farming in the near
future than is the case among medium-sized and large
dairy farms.
Farm Enterprise Characteristics
In Table 3 we present the results of the 1999
Wisconsin Dairy Farm Poll on the characteristics of
dairy farms.  Table 3 shows that the vast bulk of
Wisconsin dairy farms are organized as either single
family or individual operators (72.9 percent) or
family partnerships (18.5 percent).  There is a great
deal of variation, however, in the organization of
farms according to herd size.  Virtually all the
smallest dairy farms—those with 24 or fewer cows—
are either single family/individual operations or
family partnerships (84.3 and 12.9 percent respec-
tively).  This is essentially the case as well for dairy
farms with 25 to 49 and 50 to 99 cows.  But for
larger dairy farms, sizable shares are family corpora-
tions.  Nearly 13 percent of farms with 100 to 199
cows and nearly 28 percent of farms with 200 or
more cows are organized as family or non-family
corporations.
Table 3 shows that Wisconsin dairy farms
also vary a great deal in terms of family versus
nonfamily sources of labor. For the typical small- or
moderate-scale dairy farm (those with fewer than 100
cows) in Wisconsin, it is not common for there to be
regular non-family employees.  More than 95 percent
of the total farms in the sample reported relying on
family labor for all, or for more than half, of the
work on the farm (63.1 percent and 32.1 percent,
respectively).  But the larger the dairy farm the more
likely it is to rely heavily on hired labor. The vast
majority (85.7 percent) of dairy farms with 200 or
more cows reported hiring regular non-family
workers.
The data in Table 3 show that Wisconsin
farms vary a great deal in terms of their debt loads.
The results show three basic patterns.  Very small
dairy farms (24 or fewer cows) tend to be debt free or
have very low levels of debt—indeed, their low debt
loads along with low expenditures on hired labor are
very likely among the reasons why many of these
small dairy farms have “staying power” in Wisconsin
dairying.  Moderate-scale dairy farms (50 to 99 cows,
and 100 to 199 cows) tend to have intermediate
levels of debt, typically between 10 to 40 percent of
asset values.  Large dairy farms—especially the very
large ones—tend to be very highly indebted; over
half of our sample of farms with 200 or more cows
reported having debts in excess of 40 percent of asset
values.
Scale, Technology, and Management Practices
Among Wisconsin Dairy Operators
In Table 4 we show the results of our study
on the use of selected production and management
technologies.  The technologies included in the table
fall into three major categories:  dairy production
technologies, crop production technologies, and
emerging or “high” technologies.
Our results show that there are only a few
production technologies and practices that are used
on most Wisconsin dairy farms.  Most Wisconsin
dairy operators report using regularly scheduled vet
visits (67.1 percent), balancing dairy feed rations
regularly (66.0 percent), and artificially inseminate
most of their heifers (64.4 percent).  Nearly 56
percent of the dairy operators in our sample reported
keeping production records on individual cows in
their milking herds.  Most Wisconsin dairy operators
use chemical herbicides (83.9 percent) and fertilizers
(77.9 percent) on their corn fields, continue to use the
moldboard plow for tillage (63.1 percent), and say
they put manure directly into the spreader daily and/
or spread manure daily (60.8 percent).
But while there are some technology use
patterns that apply fairly generally to Wisconsin
dairy farmers as a whole, most of the technologies in
Table 4 are used far more extensively by one group
of farmers than by others.  The most common pattern
was that the largest dairy farms were most likely to
employ a particular production technology.  For
example, the use of milking parlors, freestall barns,
total mixed ration machinery, three-times-per-day
milking, and lined manure storage is very strongly
related to size of the dairy herd.  The use of 30” rows
4in corn production and the use of agricultural chemi-
cals were also strongly related to herd size.
By contrast, we found that the operators of
smaller operations were most likely to use manage-
ment intensive rotational grazing (MIRG) practices.
While MIRG was used by over a third of the herds
with under 50 cows, it was implemented on less than
10 percent of herds with over 100 cows in our
sample.
In our study we included several questions
on the use of high-visibility, “emerging” technolo-
gies.  Just over 15 percent of our sample reported
using BGH/rBST on any milk cows in their herds.
About 19 percent reported planting a genetically
engineered Bt corn variety, and 9.7 percent reported
planting a herbicide-tolerant crop variety, in the 1998
growing season.  About 5 percent of the sample
reported being “very familiar” with “precision
farming,” and 12.6 percent said they already use or
plan to use precision farming technology.  A little
over 50 percent of the sample reported owning a
computer, with 31.6 percent reporting they use the
computer to manage farm records and another 19.2
percent reporting that they use their computer to
access the internet for farm information.  Our data
thus show that use levels of emerging “high-tech-
nologies” remain quite low among Wisconsin dairy
operators.
Our results on adoption of emerging tech-
nologies also suggest that the use of each of these
practices is very strongly related to herd size.  Thus,
for example, fully 71.4 percent of farms with 200 or
more cows reported using BGH/BST, while not one
of the operators of very small dairy farms (<25 milk
cows) in the sample reported using BGH/BST.
Similarly, 42.9 percent of the operators of very large
dairy farms reported using or intending to use
precision farming, and zero percent of the operators
of very small dairy farms reported such an intention.
Medium-sized dairy farms tend to have intermediate
levels of use of these emerging technologies.
Overview
By national standards Wisconsin has tradi-
tionally been a hospitable place for medium-sized
family-type dairy farms (see the comparison of
Wisconsin and U.S. 1997 Census of Agriculture data
in Buttel, 1999).  Indeed, medium-sized dairy
farms—those on the smaller end with 25 to 49 cows,
as well as the more typical 50 to 99-cow herds—still
comprise the backbone of the Wisconsin dairy sector
in terms of cow numbers and milk produced.
Despite the current predominance of the
medium-sized family dairy farm in Wisconsin, its
dairy production sector is also characterized by very
considerable diversity.  By being cautious about
taking on debt, minimizing capital outlays, using
practices such as Management Intensive Rotational
Grazing, and availing themselves of off-farm work
opportunities, very small dairy farms can provide
adequate household incomes and have more “staying
power” than is often appreciated.  The majority of
the operators of these very small dairy farms indicate
that they plan to be in business for six or more years.
At the opposite end of the dairy farm size
spectrum there is now a growing prevalence of large
and very large dairy farms in Wisconsin.  The two
largest scale categories in our study—farms with 100
to 199 cows, and those with 200 or more cows—are
both larger than the traditional scale of dairy farming
in Wisconsin.  Even so, there are considerable
differences between these two categories of large
dairy farms. In terms of the characteristics of the
farm enterprise (e.g., debt load, use of hired labor,
rental of land, legal incorporation), and use of
technologies (e.g., BGH/BST, milking parlors,
internet access, precision farming), the large dairy
farms (those with 100 to 199 cows) in our sample
tend to have a number of similarities to medium-
sized operations.  By contrast, the very large dairy
farms (200 or more cows) appear to stand out as
being distinct types of operations in terms of these
characteristics.  These data lead us to speculate that
the 100 to 199 cow Wisconsin dairy farm, while it
used to be considered a very large operation, is
increasingly taking on many of the characteristics (a
family operation or partnership, younger-than-
average age of operator, primary reliance on family
labor) of family farms, whereas the very large dairy
farm is much more likely to have non-family charac-
teristics such as relying on non-family workers for
the majority of the labor.
5References
Buttel, F. 1999.  Wisconsin Agriculture in the 1990s:
Perspectives from the 1997 Census of
Agriculture.  PATS Research Report No. 5.
Madison: Program on Agricultural Technol-
ogy Studies, University of Wisconsin,
October.
Buttel, F., D. B. Jackson-Smith, B. Barham, D.
Mullarkey, and L. Chen.  1999.  Entry into
Wisconsin Dairying: Patterns, Processes, and
Policy Implications.  PATS Research Report
No. 4.  Madison: Program on Agricultural
Technology Studies, University of Wiscon-
sin, May.
Dillman, D.  1978.  Mail and Telephone Surveys:
The Total Design Method.   New York:
Wiley-Interscience.
Jackson-Smith, D. B.  1994.  Getting in While the
Going’s Tough.  ATFFI Technical Report No.
1.  Agricultural Technology and Family Farm
Institute, University of Wisconsin: Madison,
October.
WASS.  1999.  1999 Dairy Farm Facts.  Madison:
Wisconsin Agricultural Statistics Service,
Wisconsin Department of Agriculture, Trade
and Consumer Protection, June.
Endnotes
1
 All three authors are at the University of Wisconsin.
Dr. Buttel is Associate Director of the Program on
Agricultural Technology Studies (PATS) and Profes-
sor and Chair of the Department of Rural Sociology.
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Assistant Professor in the Departments of Urban and
Regional Planning and Rural Sociology.  Mr. Moon
is a Ph.D. candidate in the Department of Agriculture
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2
 PATS is a joint program of the Departments of
Rural Sociology, Agricultural and Applied Econom-
ics, and Urban and Regional Planning at the Univer-
sity of Wisconsin-Madison College of Agricultural
and Life Sciences, with partial funding through UW
Cooperative Extension.
3
  More detailed analysis of the differences in the size
distribution of farms between our sample and WASS’
estimates indicate that the most significant difference
between the two actually is that our sample has a
lower share of very small dairy farms (<25 cows)
compared to the state as a whole.  We thus believe
that our data underestimate the share of cows and
milk accounted for by small dairy farms.  At the
same time we feel that our data on the operator,
enterprise, and technology characteristics of small
dairy farms are accurate.
4
  The results of PATS research on entry into dairying
show that there appear to be very rapid changes in
the age of entering dairy farmers and the extent to
which they farm land owned (or previously owned)
by their parents (or spouse’s parents).  Recent
entrants into Wisconsin dairying are tending to be
older (typically persons in their 30s) than has been
the case for dairy farm enterers in previous decades
(Jackson-Smith, 1994).  A 1996 survey of recent
Wisconsin dairy farm entrants also found that only
about a third of enterers were operating the land of
one of the operator’s or spouse’s parents (Buttel et
al., 1999).
6TABLE 1: Size and Productivity of Respondents to the 1999 Wisconsin Dairy Farm Poll.
1 to 24 25 to 49 50 to 99 100 to 199 More than All Wisconsin
Characteristics Cows Cows Cows Cows 200 Dairy Farms
Number of respondents 72 256 339 104 29 804
Percent of all dairy farms in sample 9.0 32.0 42.4 13.0 3.6 100
(Est. proportions in Wisconsin Dairy Sector, 1998)1 18.7 31.7 38.7 8.5 2.4 100
Average number of cows in milking herd 18.6 37.7 63.4 121.1 439.1 71.8
Average milk shipped per lactating cow per day 49.0 55.9 61.4 65.2 72.5 59.5
Reported rolling herd average 2 17,670 18,412 20,431 21,041 22,821 20,093
Estimated rolling herd average 3 15,386 17,553 19,280 20,473 22,765 18,683
Mean acres of farmland operated (total) 136.3 196.9 313.6 607.0 1213.9 326.7
Mean acres owned 107.2 142.9 224.5 411.2 591.6 224.1
Mean acres rented 27.5 48.0 89.1 195.8 622.3 102.4
1
 Estimates by the Wisconsin Agricultural Statistics Service, Wisconsin Dept. of Agriculture, Trade, and Consumer Protection 
(WASS, 1999).
2
 Not reported by all farms; Reported rolling herd average reflects subset of farms who keep production records on individual 
cows in the herd.
3
  Estimated using reported levels of average milk shipped per cow per day; assumes 314 day lactation for constructing 
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U se s ar tif ic ia l  in sem in a tion  on  a t le as t 7 5%  of he ifers 5 5 .9 6 6 .1 6 5 .7 6 1 .6 6 4 .3 6 4 .4
K eep s p rod uc tio n  reco rds  o n  ind iv id ua l m ilk  co w s 7 .6 4 6 .0 6 4 .7 7 1 .3 8 5 .7 5 5 .5
U ses  total  m ix ed  ration  m a ch ine ry  (T M R ) 6 .0 1 0 .2 3 1 .1 6 4 .6 8 9 .3 2 8 .6
U ses  rB S T  o n  an y  co w s 0 .0 5 .7 1 6 .3 3 0 .6 7 1 .4 1 5 .3
M ilk s co w s th r ee tim es pe r day 0 .0 0 .8 1 .8 4 .1 5 0 .0 3 .4
F o rw a rd  co n trac ts  a t lea st som e  of m ilk  p ro du c tion 1 .5 2 .0 5 .4 8 .2 2 5 .0 5 .1
U se s m ana gem en t in tens iv e ro ta tio na l g raz in g  (M IR G ) 3 9 .7 3 2 .5 1 8 .5 9 .8 7 .1 2 3 .3
M a n u re  M an a g em en t P ra c tic es
P u t m anu re d ire ctly  in to  sp rea der  a nd /or  sp read  da ily 7 2 .2 6 8 .0 6 1 .1 4 7 .1 1 3 .8 6 0 .8
S tore  m an u re in  l in ed  s truc tu re 1 6 .9 1 6 .4 2 8 .2 3 9 .4 8 2 .8 2 5 .9
H as  w ritten  a  nu trien t m an ag em en t p lan  fo r fa rm 5 .7 1 3 .4 3 1 .3 3 4 .0 6 2 .1 2 4 .7
C o r n  P r od u c tion  P ra c tic es  in  19 98 2
R aises an y  corn  fo r g ra in  o r  si lag e 8 0 .0 9 2 .1 9 8 .5 9 9 .0 10 0 .0 9 4 .9
U sed  m o ldb oa rd  p lo w  to  prepa re  fie lds  fo r co rn  p lan ting 6 8 .6 7 1 .8 6 1 .3 5 3 .5 2 8 .6 6 3 .1
U sed  n o- till  p lan tin g  m ethods  o n  co rn  fie lds 5 .7 1 4 .3 2 0 .1 3 4 .7 2 1 .4 1 8 .9
U sed  che m ica l h erb icides  o n  co rn  fie lds 4 8 .6 7 7 .4 9 1 .9 9 6 .0 9 2 .9 8 3 .9
U sed  ch em ic al fe rtilize rs  o n  co rn  f ie lds 4 5 .7 7 3 .4 8 5 .3 8 6 .1 8 2 .1 7 7 .9
U sed  corn in se ctic id es 8 .6 3 2 .1 4 6 .2 4 9 .5 7 5 .0 3 9 .8
U sed  3 0-inch  row  spac in g  o n  corn  f ie lds 2 1 .4 2 2 .6 4 3 .8 5 6 .4 7 1 .4 3 7 .6
T o o k  so il tes ts  fo r n itro g en  b efore  s id edressin g  co rn 8 .6 1 8 .3 3 5 .4 3 5 .6 3 2 .1 2 7 .4
G rew  a  B t co rn  v arie ty 1 2 .9 1 1 .9 1 9 .8 3 0 .7 4 6 .4 1 9 .0
P lan te d an y  h erb ic ide -to leran t c rop  var ie tie s  o n  farm  in  1998 3 2 .9 3 .6 1 1 .6 2 0 .0 2 1 .4 9 .7
P rec is ion  F a rm in g  / C o m pu te r  U sag e
V ery  fa m iliar w ith  the  use o f p recision  farm ing 1 .5 2 .4 5 .8 9 .1 1 4 .3 5 .1
U ses  o r p lan s to  u se p recis io n  farm ing  te chn iqu es 0 .0 6 .9 1 3 .4 2 4 .0 4 2 .9 1 2 .6
O w n s a  co m p uter 8 .8 4 1 .1 5 8 .6 6 8 .3 7 5 .0 5 0 .5
U se s a  com p u te r to  m an ag e  fa rm  re cords 1 .5 2 3 .3 3 5 .1 4 8 .5 7 5 .0 3 1 .6
A cc esses  the  in tern e t fo r fa rm  in fo rm ation 1 .5 1 5 .0 2 2 .0 2 5 .7 4 2 .9 1 9 .2
T A B L E  4: U se  of V a rio u s T echn olog ies  a n d  M a n a gem en t P ra c tices am o n g W isc on s in  D airy  F a rm ers.
H erd  S ize
2
  U se o f sp ecific  c orn  p rod u ction  pra ctices  rep resen ts  p ercen t o f respond en ts w ho  gre w  an y  corn  in  19 9 8 .
1
  In c lu des  co nc re te  p it , s lu rry sys tem  o r c lay -lin ed  basin .
3
  P e rcen t o f a ll re spo nd en ts;  in c lud es  either  herb ic ide  re s is ta n t corn  o r soy b ean  v ar ie ties .
(pe rce n t o f respo n d en ts)
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